SUMMARY We report a patient who developed aortic regurgitation and first degree atrioventricular block caused by infective endocarditis complicating aortic valve stenosis. There was premature closure of the mitral valve and, in the absence of an Austin Flint murmur, a simultaneous high frequency sound was audible which we regard as a presystolic first heart sound. That such a sound may be associated with valve closure, even though this precedes electrical and mechanical ventricular systole, provides further support for the valvular origin of the first heart sound.
It is generally taught that the two components of the first heart sound are the result of closure of the mitral and tricuspid valves. An alternative mechanism has been proposed, however, which relates the audible sounds to left ventricular myocardial contraction and the onset of ejection. I Because the events in question usually occur within a short time of one another, neither hypothesis has received conclusive support, so that circumstances in which atrioventricular valve closure is dissociated from the onset of ventricular systole might provide an opportunity to distinguish these possibilities. In cases of aortic regurgitation the left ventricular diastolic pressure may exceed the left atrial pressure so that the mitral valve closes before the onset of contraction. In such patients the sound which follows the QRS is soft, but a distinct premature mitral valve closing sound is not usually heard. We report a patient who had left ventricular hypertrophy, first degree atrioventricular block, and aortic regurgitation, in whom premature mitral valve closure was associated with an audible diastolic heart sound.
Case report
A 78-year-old black man was admitted for investigation of a cerebrovascular accident. Two years previously he had developed shortness of breath and angina pectoris, and was found to have aortic valve stenosis. He was treated with digoxin and diuretics which improved his symptoms. Two months before the present admission he began to feel generally unwell and developed anorexia, weight loss, nocturnal dyspnoea, and night sweats. The night before admission he experienced abrupt onset of right sided weakness and difficulty with speech.
There were signs of recent weight loss, a fever, and mild right sided spastic paresis. There were no peripheral stigmata of infective endocarditis. The heart rate was 84 per minute and blood pressure 110/ 60 mmHg. Peripheral pulses were of small volume and there was a carotid thrill. There were no signs of fluid retention. The cardiac impulse was felt in the sixth interspace at the anterior axillary line and was sustained. On auscultation both first and second heart sounds were soft. A loud ejection systolic murmur was heard at the base, and there was a soft early diastolic murmur. There were two added sounds in diastole. The first of these was soft and of low frequency; this was followed by a second, louder, and of high frequency.
The electrocardiogram showed sinus rhythm with first degree atrioventricular block and left ventricular hypertrophy. The echocardiogram showed severe left ventricular hypertrophy with reduced end-systolic and end-diastolic dimensions. There was premature closure of the mitral valve. Simultaneous recording of the apexcardiogram, phonocardiogram, and echocardiogram ( Fig.) indicated that of the two added sounds in diastole, the first low frequency sound coincided with a combined rapid filling wave and a-wave of the apical impulse, and thus represented a summation sound. The second high frequency one coincided with presystolic mitral valve closure. 78 
